4. Ensuring that live release occurs safely necessitates raising awareness, with guidance informed by science, to ensure that good intentions do not result in perverse, environmentally destructive outcomes.
| INTRODUCTION
Biotic homogenization -declining biological diversity resulting from environmental changes favouring a subset of species -is a pervasive global problem (McKinney & Lockwood, 1999) , reaching substantial levels in some regions of the Palaearctic and Nearctic realms (Villéger, Blanchet, Beauchard, Oberdorff, & Brosse, 2011) . Scott and Helfman (2001) observed that fish species are prone to biotic homogenization owing to the pressures of habitat destruction, favouring a few tolerant species, as well as purposeful introductions that may also lead to extinctions of native species. Across other taxonomic groups, potentially invasive species introduced beyond their native ranges are a significant factor driving environmental change, with extinctions of formerly locally representative species increasing the tendency towards genetic, taxonomic, or functional similarity between locations, with broader consequences for ecological and evolutionary processes (Olden, Poff, Douglas, Douglas, & Fausch, 2004) . Liu, Comte, and Olden (2017) have provided a review of life-history traits of the world's freshwater fishes as predictors of invasion and extinction risk, in order to support management decisions without needing to refer to individual species ecology.
The Buddhist practice of 'live release', also known by many alternative names, including 'fang sheng', 'mercy release', and 'prayer animal release' , entails the release into the wild of captive animals and particularly those destined for slaughter. The practice is founded on the good intention of protection of living organisms; however, it also represents a potential pathway for the introduction of non-native and potentially invasive species, which may have perverse outcomes for the conservation of the ecosystems into which they are released. The primary aim of this article is to provide initial evidence for raising awareness of a potential emerging yet poorly researched threat to aquatic conservation. This aim is approached from an ecological perspective, without being critical of the human value dimensions that underpin these otherwise laudable actions. Ricciardi and Rasmussen (1998) recognized 11 factors predisposing aquatic organisms to becoming invasive (Table 1) . Assessment of the suitability of fish species for aquaculture tends to address factors such as growth rate and hardiness (for example, see Ali et al., 2016) , generally omitting consideration of native provenance or the potential for invasion of the regions in which the fish are produced. Aquaculture is consequently widely observed to be a source of alien invasive species posing conservation threats to invaded ecosystems, with freshwater fish homogenization driven by a few widespread non-native species globally (Toussaint, Beauchard, Oberdorff, Brosse, & Villéger, 2016) . Numerous examples range from temperate system non-native salmonid invasions associated with declines of native fishes (Arismendi et al., 2009 ) to widespread tropical invasions by the Nile tilapia, Oreochromis niloticus (Linnaeus, 1758) (Schofield, Peterson, Lowe, Brown-Peterson, & Slack, 2011) . Table 1 records the high coherence between the suitability of a species for aquaculture and the predisposition for that species to become invasive. Vilà and Hulme (2017) addressed multiple direct and indirect consequences of biological invasions on ecosystem services, including those of farmed fishes. The ornamental fish trade is also a significant vector for invasive fishes (for example, Costa-Pierce, 2003; Gozlan, Britton, Cowx, & Copp, 2010; Raghavan, Prasad, Anvar-Ali, & Pereira, 2008) . So too is fish stocking, both legal and illegal, in support of recreational angling (Davis & Darling, 2017) , as well as accidental releases, such as bait releases, aquaculture escapes, or ballast water transport (Gupta & Everard, 2017; Lintermans, 2004) . Notwithstanding the life-history traits of individual species favouring the establishment of new populations, propagule pressure (i.e. the combination of the numbers of introduced individuals, the number of introductions, and the temporal introduction rate) has also been demonstrated to be crucially important and a potentially overriding factor in determining invasion success and impact (Simberloff, 2009 ).
| CAUSES AND CONSERVATION IMPACTS OF ALIEN FRESHWATER FISH INTRODUCTIONS

| THE BUDDHIST PRACTICE OF 'LIVE RELEASE'
The Buddhist practice of 'live release' is founded on good intentions relating to the protection of living organisms; however, perverse outcomes may ensue if uninformed releases of potentially invasive organisms have impacts on native biodiversity.
The release of captive animals for religious purposes has historically been a traditional practice in many religions of Asian origin, including both Buddhism and Taoism, and is especially prevalent in the Buddhist doctrine (Agoramoorthy & Hsu, 2007) . Live release, also known as 'mercy release' or 'Tsethar' in the Tibetan tradition, is the Buddhist practice of saving the lives of beings destined for slaughter, and is part of all schools of Buddhism: Theravada, Mahayana, and Vajrayana. By buying and releasing animals destined to be killed, live release puts the ideal of compassion into practical action, in part as compensation for the inevitable collateral killing of organisms as humans walk, breathe, and conduct their lives. Although live release may be initiated spontaneously to save an endangered life, it can also be planned in the form of purchasing animals directly from slaughterhouses, fishermen, or other sources, frequently planned around auspicious days in the Buddhist calendar to amplify the merit of the act. In a report from a conference co-hosted with The American Buddhist Confederation, the Humane Society International (2012) records that sheng' ('giving life') rituals that tend to result in the early deaths of organisms not adapted to wild or local conditions (Wordie, 2017) . A more problematic potential outcome, however, is that live release provides an as yet unquantified pathway for introducing invasive species into non-native environments, with the potentially perverse outcome of substantial ecological harm, including the progressive loss of local biodiversity (Shiu & Stokes, 2008) .
Despite the best of intentions, some examples of live releases have been associated with conservation concerns and sometimes legal consequences (Agoramoorthy & Hsu, 2007; Liu, McGarrity, & Li, 2012; Severinghaus & Chi, 1999) . As one example, Tsethar practices are arising as a significant concern in Bhutan, an exceptional region for freshwater fish biodiversity, where Clarias gariepinus Burchell, 1822 (African sharptooth catfish) are imported live from Bangladesh via Kolkata and sold for release by religiously inclined Bhutanese people (Gurung, 2012) . Although Clarias gariepinus is itself of Least Concern on the International Union for Conservation of Nature (IUCN) Red List (Freyhof, FishBase team RMCA, & Geelhand, 2016) , it is also listed as having a wide tropical distribution beyond its native range, where it has been listed as a 'Potential Pest' (Froese & Pauly, 2018) and has been associated with significant ecosystem disruption (Cambray, 2003; Weyl, Dagall, Ellender, & Vitule, 2016) . If awareness and education about the ecological consequences of such practices is not provided to local communities, this may serve as a major avenue for the introduction of alien species into the fresh waters of Bhutan (Gurung, Dorji, Tshering, & Wangyal, 2013) . In the Yunnan province of China, 
| CONCLUSIONS AND RECOMMENDATION
At present, there appears to be little awareness about the potential perverse, unintended outcomes from live-release practices for aquatic and other wildlife, and a lack of quantification of conservation impacts.
Consequently, no effective proactive interventions have been implemented so far, and there is not a great deal of scientific study to back up any management advice. Table 2 and so to inform the most appropriate responses. Liu et al. (2013) found that ecological knowledge of invasive species reduced the probability of release at the Chinese temples that they were studying, but that conversely the market availability increased the probability of release. Targeted public education about invasive species could therefore be an effective strategy for preventing the religious release of such species on a global scale.
Drawing from the 11 attributes of aquatic organisms predisposed to become invasive (Ricciardi & Rasmussen, 1998) , we therefore recommend that Buddhist adherents undertaking the traditional practice of live release should observe the precautionary considerations presented in Table 3 . This form of precautionary approach is already inherently included in some national legislation relating to the import of alien fishes: for example, under the UK's Import of Live Fish (England and Wales) Act 1980 (HM Government, 1980 . ILFA, as the Act is known, specifically schedules a number of known problematic (Agoramoorthy & Hsu, 2007; Gong et al., 2009; Liu et al., 2013; Shiu & Stokes, 2008) (live release) AND (buddhist) AND (fish) 680 Four. Assessed from top 100, beyond which the relevance declined substantially (Agoramoorthy & Hsu, 2007; Gong et al., 2009; Liu et al., 2013; Shiu & Stokes, 2008) Aquatic species should be:
• native to the geographical range in which they are to be released;
• of local genetic provenance, to avoid dilution of locally adapted strains;
• released only in numbers that will not dominate the ecosystems into which they are placed; and
• unlikely to change ecosystem balance (for example, by significantly increasing predation or sediment mobilization).
invasive fish species, but also applies more generally to all fish species that have the potential to escape and form self-perpetuating populations.
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